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Abstract of JP 7086921 (A) 
PURPOSE: To improve a processing speed by 
providing an arithmetic and logic circuit in an on-site 
programmable digital signal processing integrated 
circuit and storing logic equivalent to a desired 
analog circuit element in it. CONSTITUTION: This 
on-site programmable digital signal processing 
integrated circuit 10 formed by CMOS for instance 
inside a semiconductor die is provided with the 
arithmetic and logic circuits (ALUs) 12-1-9 and D/A 
converters 14-1-2 and A/D converters 16-1-2 , etc., 
receive off-chip analog input/output signals through 
an l/C block 18. Mutual connection elements 22 and 
24, etc., for mutually connecting respective circuit 
blocks are arranged and they are provided with an 
anti-fuse and a path transistor, etc., and enable a 
mutual connection program by a user.; The logic of 
the respective ALUs is respectively equivalent to the 
specified analog circuit element and thus, Van- 
Neumann limitation is evaded. 
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it«EISS§l*ieEg3fU 7*n?X*i*&©5V5>* 

7*-njf*9Wfc. 

ftKiaBrteeren. **veft#x*fcta*ts**r 
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>i>X* • 7 W'&EO^ffliiflBcWRSnTSfc. 
^nSfflllSStt, 7tn^-->XrAffli*iMIS 

**r«. cn6©@Kft*8iL.TK*aaiis#se: 
fcti. @»©jE»a*lB*ife&raft:»fc«-««ft (T 

*j»B*t*a©t?. B$iT?&S„ l/fcjJteT, -fl** 

i/Ti/*5t. cn6©iaii«»ffifca*. UH-. set 

-?-©.£ 5 £IHSg01»*, Xfl/t-i'XTA^fl/lf 

**fc«fflsn«aMn*%v>»&, ^©<fc5!5:iais©Bg 

[0 0 0 3] 7^-nyieIES©Mii*©X#anxhSig 

*t. fl*©@K©*ft*nffl«*hU5>yT»*s. t 

«ftfflft*©SaWt*S* ST&S. 
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raw. s&s@K«»s«ffl-raiBt:«»afli^©a 

£©*&, fiim«M9l/TV»«niclMnni 
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#-fe>y h • lo-^, TsrV* • 5/Xt-A&£©HKW 
&7An^- 5/XxA©#KT, gift, £R©xV 
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[0 0 0 7] cn6©m^DSPx/HX©S*W&E 

JH±. #<©yn-fey-y-i|g^7^n^^©^i , A- 

X 5 -f X C:t (C^HTS®^ C> V-f^D^D-feyy-©7 
y-fv>-7-^x^x^tJ:-3T, r/HXji 

c, coisaxn-f^©*^, nmnmmmzu 

SStlT#fco cnf4fc-65^ «IB©*X3'V'fX*s 
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u) ®i&©7W##£ns. a— tf ■ 
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«7:fn^-x^^ (A/D) «JIISfc3tH:3* 
fcttHO-f >^-7i-XH*«, |||B»± (*fc 40 
K-t©«.«) fcltfT, *7 - ryfOTIrturyjj* 

I^Sftlf*. l/n^ATgifeitlDWljltU 
(P ROM) SfcSWJRD^ffl^^U (ROM) &£© 
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#^©^ti^s«-r5fcfe, ratios. 
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ICioT, SVit*fcBA/D^>^-7x-XllSS% 
b< ttD/A-f >*-7x-XBlfcftS$W3ftS. 
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nwasaiiaKi oh. «rai2-i*si2-9fc 
^snsswi (alu) i»«)7W^»5 
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BI««*ibTWfi»l©IMrT**c:i*l»f 6T 
C©J:5ftK«tt. «BISJ:-3TB3i-7 • ? 

[0 0 2 0] ffi©SffiliIifS£B«lfc, »©Afflft (I 
/O) K>ft«»tT» ::©»«El^ic€A**il&b, C 

©*iia»t©n?ian»e^D«D-r*. *»w© 

T-^xf^Yro^wSidBBIfcKWSns i /Otf 
>©*»»4. «»fcKtt»!©IBIH"C*«. c©J;5fe 
I/Ot!>©^-7&, ^-©I/O^Dy^l 8t 
bTH*fS)5«, SI#"C«ntf. I/O^Dy^lS 
tf£g&© I /OtfVS^-fc: t*7*-T51?fe55 0 
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[0021] mmmm^u ? t> «, warn htc® mmm*. wmmmn^mzimw* >vt 

«, mirfe, PROMrA'-f;^ o-l*s<fctf2 0- *^;*>Mfc©iS8M«n7&v>0!l#, *H#tfFS§48 7 0 

2#, #IPJ®iig«7-*x£g^ 1 OftCEttS 3 0 2-3. *BM*tt£4 7 5 8 7 4 5-J»*±tf*H»fF 

nTViS. Sjgsre&ntf. RAM@g& J ?>ROMlIIg&& H5 0 7 3 7 2 9^SStlt»5. 

t*©flfi©3"f 7ffl[§S§g§ft£, *^BJ©7-*x^?^ [0 0 2 6] SH#T-*tl«, ffiS^l#:©-fe^> 

[0 0 2 2] ftftC. a-tf • ^5 ASSESS! ST?*<5 5. 9ft. ALU@K*6©lfl*flH»e. * 

a— if • •fuifyI^sm^Smm7-^f-^9-^\± M 10 5. -SS©I1IK (U7?*>XttlItP§&a T 

HM>B»H*S2fcte«ttU *fc, I/OK^fcSNS tt. «*#«fJ-«*<7W—H • Ay^SWa** 

tZMZtimZtlZ. SSfc, AGCff-*§©#& 

[0023] a-if • ^uyvmmzffimmr-* &e©±5fc. «*fcioTi«v*im*«TM&i/& 

T-^^YtJi, a— if • ynif9ABrtBffi2SaBiB8F#te ttnttftS&^flUfb**. z:n6ffl#^©&»fc. ft 

ttffi*te««n?*, i/oy?yHtejfeHre#5«»fflffi &©«■»«. Lttbt8fc5©awt*"e*D. Hi&jig 

ESBBMMWt^Sna. 2in&©a— >f • TW^ArT ftMIBLfcW. 3*#T?*ntf. flH§aaiS**te1-S 

l«lMi(J, 3i^imE»©i:fc »)*»©» fcftt. *-©«WBIt#Aan«a-if ■ 

fc*«T?Sa. £©J:3fcK*©flfc*Sns AifflMSS^*©KSTSSRD'>ft<TSEfc# 

©**. *Bttff£4 8 9 9 2 0 5^, *B*fF*6 0 7 a? ffSLWCfcftafrraTffcSS. 

0 3 8 4^*<fctK*II#f| ; £5 1 8 1 0 9 6-*§fcRijR3 [0 0 2 7] a— Sffc±-3T«Stt*a»©Hllli« 

nfcfe©Jfei:, #S©lSn©W#ftf «7>fta- -es* *s^7-*7^+s»j^**si8MS*fc 

Xfc, *H#tt£4 8 7 0 3 0 2-$tfcl2it©7-*:r£ ©*¥*«. ®SS©x^ i^/Hrfftb*. A/DJHt» 

^•pRSSnfc'bffl&i*©/^ • 14-l*<ktfl4-2©fcltt}i:D./Agm§gl6--l 

ns. rns©w»W'?»&<> fe±«i6-2©wfcH^4nTn**t. iihmik©^ 

Hfca-lf • ^ny9ATafflaffiS«aK*fiSlf©«8i «*6rt*©«S«tt**^^-^fc7^-tXTr*5i 

*^t>©T?*«££ftB«T?*ST?»<55. *?HM» ^fcft5*iH#Wr5. #3SW©-JB«fcJ:nii. 

«H««5B*i^5*IS©*l**, C©±5ft*SflStt ^Dyirl8tX*fellt*«©aWMIcy*-^2 4 

!iai© , r'«T©»*sfa*i - «t>©iUT*i!Rsn»: 50 ic^^TitSK, sfcs, se*KWTffia©j;5ca^ 

*Hjaj#cBi3iib^v^ *R©*36wic«fc5iiania»ft-«tfeKi/T, tt?£ 

[0 0 2 4] Bltit a— !f • 7W5ABJtKE*§S SfcK9JT*J;5K:HtfcflliS3n5±D*S&ia»ft 

^7-^T-^g 1 ^^ Hl©lllBg*©IIJfc*©£# *«Tf*«J:5R:ft«. 

ttofcoT^*n«*TOffl«»*2 2i9±tW|i [0 0 2 8] C^T'|g2AS#lT5t, *^BJ©7- 

*attW*2 4tUT««ttlCB»*ftTVi*. *y*^*TO#WS«bfc»ffllF*l/W»--©ALU 

tSa*f5Tfe55» d©0©^2 2fe<fclX241c: 3. ALU12&, C©ffi©ll?&ffl©:$igCMOS#jj£ 

±oTMfflUsna*tt, fi*©«SS«*fl*«-r'b© 40 7n v *sffifflLTllW5T?#6. sssrcfcna. «S© 

Tftt&<. mi-<l>9)\r-'?*.m> *»WT?©ffifflC# ALU|3K-<>B2ACSSnfcia»©jBBft^lMtffi 

ffl34*5*Saa«*:©*l8©EW*> «8©Hffii#8» »Tf**Ct*«W*TJ*«5. 

*©;#rrHjS3ft«. [0 0 2 9] **W©iB«affSLViS6»#lfcj;ntt. A 

[0 0 2 5] #»B©7-*x*9 1 *©5«R©&8ii!B« LU12fc, |gl©2 : 1 V/W^l^U" 2 6 tfi 2 © 

^©Vi<^^-fe^^>Sft§tl, S#©V>< 2 : 1 T^TVi^ 8#%*ftS„ HlVJl^TV 

C©7— ^7i'5 1 ^F , 3©lHl2§^©7l/-1'©fi ^if2 6 a:H2 -: <';i/5 1 7'U^1f2 8©H^* S , nMv\- 

S*fc»i|g©^S^5. <@4©a— !f • -JuyvhM iBT?&0, C©ntt, ALU«fflt5r-^ • A'-f h 

teftttSh, <fi©fi«©a— 9 s ■ 7n^9AWH&«a 50 #. 5h*fe ^Xt©«©Rtt*»*fflR:J:-3"dBS 
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Sns. W$OM h ■ IK XB. tctn$8 My b-C B. 7>fta-X*/W • V7yV7.frl3.E03.-V 

n», KT*D/AaHI»©«^ttt8lf»b*&ttl A*3 84i±tf4.0 4, vccs&tt^?>»Hcra« 

0 tf y h 5*-f :tD/A&&g§©»&fcB 1 8 LT7-&&1feM* : 9M\Z.W${tZ> E 

[0 0 3 0] VfrU -gR©fSfflj}-Sp-ea, Effl^jg© bTx-^^iS&iSCBa^UTIlliSClii^+fcW^^ 

*gEMBXlcft«*frtfftS. fctAtf. fin 'J 70* «»Mfc«Bf Siii*JTr*SiU3jarcr. SicO^iK 

>Xtt@K©ftJEEB. AASfEiQQ (K£S) ttjJ*ftSnailifeS*rrs*e*35. 

ffit, QB. 1 0 0©g©iS£C:&!3, £©&©. JO [0 0 3 3] 3H#Tr&;h.B, ALU©A#£#»fc;"f 

*©ftJEEt^1-5fc*fcALUIiKl aEtfcJc^T, ffiSf^C^tta^CliSJiftrr 

Tl 6h'y h&V>Ll 8tfs/hi&a. ^t^AWf! "P. Ctt6©II&g3iS^lgT&aE£fcS»Ta-e i ii& 

^>XttE(6©ft«SSBba«W*. C OIM [0 0 3 4] Jg 1 £,fctfil2 © 2 : 1 YJHP^l^-tf-© 

fftftfca. SDfflALU5 f -i'eKtt, SKjrHftW 55£@B5 2*«fctf 5 4fc|fiUt6ns. S«ia 

l i o tfy Kitrectisfrr**. coraHfcjrra pss 2*±w 5 4©»hb, a*©x-^w&swm 

fc5l:3©*Hfc*)5*, ALU0&1 2©T^Tfc8tfy fcKfifaciiT?*!). Zlft&©@»B. 

MBfcWblOCyMlfcliau K-fttfflSI. n> Ra©fcfc03f»Ml^y-b*»&*aT?#S. 

/^l^--^*J:tfiBHMI»ia»*6&aAGCIiI»«*© # 13SS5 2£J:tf5 4©»AA5 6££tt5 8B. ffiS 

^©Aftft^©isi>!f£M&L. cnci^TALUfflt ©s^cfdfctt^ena. 

-n-7n-ate<cii:usba. 3H#-c&nB. $?g [0035] s^mess 2*>£tf5 4©tH*B. 5yg=- 

W©K*7-*T£9 1 i'©ll8iffl&iE£, #SWSV>85< A5y9 1 6 0*J;at6 2Srai-5. 9s>?A9y? 6 

0feJ:a!6 2©W*B, in^8S6 4©A*«*^f 

[0 0 3 1] S*H2Aft#11-5i, ^1©2 : IV a. in»§§6 4B. ®#©£Ey hftdUHK&fac 

;P^Vi?U-2 6©r-^A* (AtB) B. mS©A £#T?#a. 2jqg3g6 4©tH#B, yy?B66<OXJl 

*AX3 0S«fctf3 2fc»8Sn, $2©2 : l?JVf tUfT a. 7yfB6 6CtUM> ffl*/tX6 8fc« 

yU^-9-2 8fflx-^AA (CfcD) B, nifSOAAA* «Sna. 

X34£<ktf3 6tgi^Sna. £$k<Dm®ffif&ft°Iffi 30 [0 0 3 6] A5y5 1 6 0*J:(yt6 2i:B7s/^6 6 

A*;UH, ttSS»©i<rflBttSft*C'ra 14. WfPH*7 0K.fc-3Tlli!W3na. »EIK7 0© 

tia6Si»cs&a*iR]T?ALui 2^6tti5j:t*s swb, ALu©ftfl*snjini:LT, c:©iiiss©iifp 

&i*B. AAAX3 0, 3 2. 34*<fctf ALUfc±t>T«ian«jEl/V>5 ! -i'Oll»fcll 

3 6©-«#ALU:/nyi'tf»S#¥fcHi. -»*«®B RStta ZtZ&UtZZ. »@S§7 0B. 

ScfflT. £©*tt@K©fflESarTHJv**rtffl*¥ ^n-y* (CLK) A*7 2. -f*-^ (EN) A* 

ta*©H*©ffiHSa«W#it(5«T?#, UfctfoT, 7 4fcJ;tfAai^A (I NR I N) AA 7 6 

ffiS»«©RllBtt*]S»ailt)5«T*5. CftB, 01 a, iIh6©A*B, 2^n»;^t&WCLK 

©ALU12-1©K^T, »93 0a6itf8 2afc Aft 7 845 c};tfCLKBiti8 0 fc, 3^©-«fiI88 

*««fcjft;£ftTV>a. BlTtt. RB#a*t&:&&: £#8 2. 8 4&&m 6«M«BlKMr7h'J yi'X 

V»±5fc, lt?©ALU@»l 2-l«WTWE-©±5ft 45 fcfi*asna. cn6©X*»B, «#iA**©« 

Tf»ntf. 1-^T©ALU@S§^ll#©«Tabac:i: lfffi«S»«3l*tJ:-3T, cn6©«©HTnfc'b* 

^^b^j:tsE^faT*a5« m»im~cfoz>o s**T?*na. 02 At^snfc^ 

[0 0 3 2] ^l*i;D:m2©2 : 1 T^yv^*© tt©SW* J . M^fcT^I*, *5fiW©IS*tefl!-3TfP6 

$WA# 3 8 &«fctf4 0 B, H©»llSS©VCCSfi tia7-*x^? tT©HB©jSK^. iiUTRIHB 

sEx.as^4 2t. ^99>F«fcs£*.«**4 4 K©p D iMi:UTit^$nactsa^t-a-e»a5o 

i. -jgffiSgil^#:4 6. 4 8*ilK5 0 t*-gtfffl [0 0 3 7] MfVEISS 7 0 B, 40©ffl**^~ra. tB 

H«ar7h'Jy*Xfc9l*asn5. ^OfflSS^Vh AA (ft8 8) B. 7<y?Ayy?6 0&&tf6 2<Di; 

U 5/^X0, SHPA*3 8*J;«4 0tW#:4 2, 4 ny^SIIU ffl*B Oft 9 0) B. 5<y5"B6 6© 

4, 4 6. 48*±tf6 0tt£fc©ftftfc«S*S&:H 50 n y ^ ftJHW«. INROUTI9 2B, tya- 
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9 

a-ZWOAAtt* ( I NR I N) AAfcMSSftSAA 
&&tHA«-StT?&5. DATARDYSS9 4tt, #C©T 

tfcfc^TfflfcffifflSftSx-:? • bx-f fflAT&S. 

[0038] ssmT&ns, c ©sourest vji<x7* 

l/^tfftttETSZlfcfcJ^T, ALUHBHEioTSU 
ffSn«*X^A»aWB*«ffTa±3KH2(DAL 

[0 0 3 9] IlEnrBI2B«#lHT*2:, ttMiPaK 

«»B«fc*anTv»*. s«#*e*n«. H»nrct*i 

NR I N$§S£ I NROUTi»£ffilT5&gi&*fc^C:fc 

£a«?T5-e&3 3. ua»u #nw«i§rai. -r>^- 

7X-X-T? I NR I N«£: I NROUT»*t«fflStt 
©£*»fPfcM**bftK *t*WH4. liM 

au^wtfajftanasT?, m?-* ■ n<i vo (a 

+ B) /2fc<kr>T¥^bt?t3. 
[0 0 4 0] ai#T?Stl«, ^SKfflALUtJJa- 

w©iBHfc£*n* taasanrw* c isawrj-sT 

5c L*U S*r?&ntt. E©J;3&S9M&«)JS, 
*©RJHc*fc*C, «*a*©7*;" AfV3"#I* 
? ©WH*»5T*5 5 E t £a$T5T&3 

3. 

[0 0 4 1] *«!8ffl*s8tt7-*x4'x*©ttS* 
JBV»*i, «HS6«S#a«ffll/T, ***»*&£© 
ic*H*ft«ffT?*«J:5fctt*. #BW©J:©1«* 
tt, *©J;5&m#*. *©IH**i«2««SS#ftW» 
UT^5ALUICi;-3T^fTSnSil^til-©^n>y 

[0 0 4 2] M^fc ALU|!Btf«? <**) 

mmt, »PB©***fi»sft*»BTr**. b#u 

t©aW*ff3E»*«, 2©^t^-r^fc-B2, 4, 

8. 1 6&£©J|Mfc©ffitt, n>x>-y-, -iyvt/zts. 
e©ia»R*«ffiffl-r5«fc3te«ttsn-o»5»fc. « 

#->7 MMMsfcttSi/? hii^C^T 

xV *j9Mzmmtz> z\ t-tfi-?%z>. 

[0 0 4 3] MlcMi^fci3fc> cfti&©->7 Mjf£ 
tt. !WR©*¥ffiS*!aBia«*:2 2-lftV»b22-6i 



(6) #«¥7 -8 6 9 2 1 

£ht swk©aMiaM«» 2 4 - 1 &v> b 2 4 - 
6*»*3nTw«. saawMettWrc, *¥ts*©ffl 

SiSSPKfrfflllBK, h 7 >V7,9 5 6 - 1 &V>b 5 6 - 
X*©X"-btt, H»fcy-h*5 8-l&V!>b5 8- 

i i©5-&©i^tg?^sns. 

[0 0 4 4] S**T?*ntt. »#2 2-l&V>b2 2 
- 6 tf> SjfcfJfcTS^ft 24-l&lAb24-6 ^©x- 

fc, X-MS5 8-5^7^x-<7(C$tlT^5*-&!C 

tti fcfs> bfcn^-^mim^mz'yyhr^ v- 

HS5 8 -41P79<r4 7(~3nT^54|-&fctt2 b'y 
K X - - MH 5 8 - 3 *t7frw 7fc4ftTwa*fcfc 
tt3tfy hf£W->7 hTft, aTW«Tf*5. y-M* 
58-7»V»b58-l l)6*RShTV»5»&tett. 

«fi^fg£T5. 

[0 0 4 5] 3*#T?fchtt» 7>fta-XafiO«l 

£3 3. *©.J:3&38ittaTrtt, 36S1-5*««*7 
>yha-XfcJ:tjTSBBre#, fe£f©Hy h ■ ->7h 
»fls*. 7>xta-X©S#iW7'ny75>^fcJ;rj 

[0 0 4 6] 0 3 t^Snfcfe©t^©A*XS^tt, 
«»2 2*±«2 4fc2©#¥fc£iSfflffi5*«*ft© 
SSAfc«<Cli*«-C*, Sfc, ALU©AAAX£fctt 
HJ*AX*«aSa»7-*7 1 f xir©*¥*±«Slt© 

50 ffi5»«/txfcft«rr*©K:«fflT?tr*. 

©aoitt, fiwmufejeBt^r, BftALu©»fpt« 

1-5. bfc/OioT, a*#T*ntf, $?S9il©7-*x 
i'ftft »ja7rn* r J(dMMB»tKlSH-©a«-p 

[0 0 4 7] r©fejS©^ffl©l^Ji:bT, 5*-fS?^ 

iSfd.tbT*ffi-r*ALuiatt«t, *©*pim©«EEe 

«r2-3©*K»b-5 s ^^*«[t*»rttD, R^ 

40 ©jg^ss-rtbr, ^n«a«ttfl.«nft i = (v» 

-V. ) /RtA^Tjtl-^Uyh-x-f^WifttH 
ATS. 2©<#^tbTfflR©€tt, l^K±©tfy 
MScWeWffl^Xft^hTantfcioT, ALU 

tt, i ^ n v t> - u--f ir;i/T?jS&-e#, c: ©xw 
SStt, .u--f^*fcH-©«*. Tab 

2^©A*«5cm©M#t : »fi(7D^vA$nfc^ic 
fc±aB«*«ffT5. l/fc^T, *^BJio7-+7 

ffttiot, 7*nif5AjatS{©<fiai*i&<&a. 

50 Hilt, 3>x>-S-ttV=Vo + (I/O tfolQ. Z. 
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©®^« AABSSitTi&D, fflrtfiMtEFC**. 2©^ ALU10 6 «SR2) B, ftli = (Vo»t - 

**©ii*^**Kt^*fc»oB«wna, s v. > /lasiuwa. alui os hm 

#?ftSt0*-&tM#©^Kl^±©lfS'h&Bfc*» S§) «Vo»t =Vobt p ,o, + (-0. 2 5) V, * 

□ ^•XV^hn-^XW^^BljSS^feM^^ [0 0 5 1] PROMSS2 0 - 1 £fcB2 0 -2©5 

h5>x, wm. n>/^k-^, wmiar ■&©-#*&« o&a&i&fcB) muz, mv&oy 

[0048] *sffl®mm&-vtt, ?v 5?^;valu Hwxic»(ftsn65 f -^tt. w^othi^*©** 

|lIS&©a-if ■ Tn^ATTOHHWW*. 3£tf7:J-D JO CO±5ftJi«»iaBKoaB»S, 04 CCS 

^B»©ia*19*fc&5KfT**. 5*<fiWW» 1". S*#T?»Wi. RO 

*6#6n**6*C*«. 5*4 3>** • t?a-JM: [0 0 5 2] 05B, jEKA*S#K:Wr&B4B©» 

B, »y-h'7W, FPGA*j;y:PALT?^ffl #X*Jft»t«#Hl*jSE»aSTy57*e*«. H5* 

$©&£$»», y-h'7H, FPGA h-r5ALU'>XxAS®S5 i -^©/W7 p 7'f>ft;!l# 

*±tfPALK«fflan5©iM-©»T?fr5!:i#«Tf K©fc©fc£'> r&ffi*>7 M E itftfcfr*. 

SS. [0 0 5 3] H6I4, *»A**»fcWrSH4B©ia 

[0 0 4 9] *AHCJ:fiflHUlRtt. i» »©fl#A*©»»fc«#fflA«»*jR-r^97T?* 

ft«H©7^ny«-Sftft5!lt*»T»**. d#Jii£#: [0 0 5 4] *»«©*> 3 l^OjftKCtntf. XSa 

B, ->XTA©SlfT©A/D^mSfc(iD/ASm© V- b%nit%ffi%®®<D7-* : Ti7 ! ?<r%?mmtZ 

S*fc&*lTtBife8*rtV>. 77T>a«li, 8KE, EirtCitjT, 04B©@SS*1^1-, 05&,fct®6i;: 

JS+^jffA^-eiif^-rs. A/DiE^|gi:D/A^m 3S3n&ttT#-£l$*-r£5. C 7 A£ 7 

§gft, ^W#Sfc«S!)iK#©M*{CjSDT, B£#HrrS£, <fcD®pi©'7X^ • ^Dy^Stefl! 

y?&tb1t*7 ■<?y7(0^?nfrttZZ.tWT'g U ALUIUISS©^-^*^ ( I NR^itfOUTR) 

[0 0 5 0] ££-T?04A:6£O;@4B£#i!i-r3£, 30 MILL 0 7 B ©®?§T?ttia4 B©0KtW-©^& 

E(El!*tt5fll»W1fB©*«aKIW, *S8W©7-* fcfflbTVJStf*, 3>r>*CH6 0nFOfiSf U 

T-i^tCKfPOMtl/rTRSttT^S. S4AB. 2 it(SgB2©#J#£:rr5. 

OClQffiiSi, 4 0nF3>r>t*ia ; 0. 25V/ [0 0 5 5] 0 7 B ©@Kt?B, R 1 £R 2©ALU0 

V.i©X^-Wh**f 5»«88S^tT7^n^»« B («F#1 0 2£J;tfl 0 6) TOMW, *1*frfrft 

@K©*KH*P*«. I4BI1 #f§Bj|©7-*T-^ 3. Rl©ALU*t, I. = (Vu- 

^mi£ftSx4i^V^SI3&©7ny£0-?;& V,) /lQSIHU R2©ALU#, I i = (V 

7*u>fxi3%mfi, a/dchi o oic«a&a »»t -vi > /lofttraws. c©alu a»i o 

n. A/D3aftffll0 0«. *©ffl*SALU10 2fc 4) B, V. =Vi P „, + (I, +1. ) (3 0nse 

«jkU ALU102B, H4A©l!lft©iSffiRl tU c/60nF) Sriff-gTS. ECALUft, R 1 ©AL 

Tjg5»5J:57W5A£ft-a>5. ALUI 04 40 UHJSSl 0 2i5<fctfR 2CALUI1IB1 0 60OUTR 

ft, n>x>-tJ-Ci:UTS5»5±57'n^9ASn. ffi:&)0«Jlfc&t>, ■Wl5©tHA)WWS*ea5*!:i*»«3 

ALU10 6H ffittR2il,TfiS*3J:37W5 n***CM*att»K ii»ALU10 8B, «v 

Asn, ALU10 8B, mmmmmthxm^m^ »»* =votm rt , -2V1 *twr«««, aluussi 

•57*ni/5A$tlSo d©@K^#**, 10 0MHz© 0 4©OUTRtiJA* J *fcft5*T^»$n*Vi ( , 

?P»»? 1 1 OfcJ^TigS&StlSo ALUI 0 2 (ffi [0 0 5 6] 0 8 IS 9 B, ^ttl^Zl 1 MH z ©IE 

SU) B, fit 1 1 = (V.h-V, ) /lQ£IHt5. 5giSA*t^»A*tMf5H7B©llK©A*IIE 

ALUI 0 4 (D>x>*C) ft, «Vi =V, P ,e, + tmmm7R?tf77T'$>Z>, SIR*T*n«. ffl* 

( 1 1 + 1 2 ) (10nsec/40nF) &tfg:-r «BE©&«*»A*«HE!9>6jinT^a*». *^i£ffl*fc 

©*E v e$.D, lOnsecft. ^n^jf-ffcJSOT-C a? fc, Slftfenil ^n-y^jg^f^ Cr&fc>-&, 
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[0062] ^mmzm.-oxmm^tvkM%^z.om. 



[0 0 5 7] 7^n^-xl/^hn-/7X-el!jS-rsfe ALU®»#c©trafc#^S±5fc*»fcSns© 

5 lr>©-)R«&lti»as, R&SEIIMHlSSfllfll-raiB tf&MRD. 3:?©ALUIIKS4W*i3»«*5. 

sett?**. zoksutiiMomMW, &<mmm n. ?>yma, mznmcmn-rzx-tiALij 

ai/Tv»5KfcWfti*ffidtJi3iiStaans*5- • x tctor^^ns. f i fo^sm*©:®-^ iw f 

Vtfy3>©#& v t?fe5„ SSSU 55c©;Hh&n-HT5. F I FO«^©« 
[0 0 5 8] #f^©7-+r#x*&&ffll/t, 01 JO ^©K^Dit-fi' ;!/©&© tft^©;H h &##T 

OtC^SnSJ^-n^. ■ l/5?X^S*BfS!l 5. HtlBfeSSA* £©«8$£*fT-r5 &»©#&© 

Ufc#?T&ffi&te©fcV>ffi£©:lS©iI® 2r&©5-&©l:3te-J-*f&fc. fed l^OWtlft^ 

ft#*Ci*«T?*«. HlOfflflTrB, 3-POALUt B, A>HS/x-^*fr5ALUia»ftR«-U Rg^ 

y a -JH 2 0,1 2 2*.fctfl 2 4 At, • 5/ ^a-^KT-^OMfflffltA'TtTV^V^^fc, 

»U #«ej?a-;p©AAA/XXfe, £©ffiift©m© [0 0 6 3] 77*U^r— >3>£XK-H75'7Y5fe 

ALU*5?a-*©tU*/tXfc*!alJlrr«CfcfcJ;-3T, ftfc^n-feyU- • 7l"f ft««-b±5t1-5K»««a4 

M§C (Vi +0) / 1 SIUTTS J; 5 KHMSSttTVJ fcfrtoftTSfc. C©fflSi©ft«i£. MIMD (** 
S. HI 0lCtt3a«»t«Jw*nTV>a*t, £©8fe£ i» *^lf-^) S&BSIMD (#-#^lr- 

ttEl/C. ffi*©**©7^ny • ->7 h • UPXi?m 9) i*T5. M I MDW?f«i:S I MDttJHStt. ft 

«*«*rr**. *^»»w&i!©aiw©*fTt*2aj8i«*«ffl'r5fflTfB 

[0 0 5 9] #fgBJB, llPlBll»©->5iV-hKfeffi &<, ■ X>$»£ffijf L-T, ft*©^"? 

fflTitS. PMBBtt. LtC*t2C<««KHpWJ« tn5©^|g**fTT5. cn&dWWIB, *5S9J-C 

t«|RSn*«*te*?Tr**J:5t, 2 ©¥#«©« #y8SnTV»«J:9&, ^n-feyjJ-'^ny^WSafcft 

R (f = l/2jrsqr tLC) T!*«£«*TBft<, SQEl/TiMWI***E-r*iV^«*ft«fflUftV». 

»£©HiR»SfclW»*ffl3ll)l#S5(rrs±5R:KW C©«*S«©V»fnt)*t, fflHStt*:7"n^?Al/C 

5a.l'-h§nslM»3lEl8SfB, ®Si§S^©^fflffl SBI^fe^febTH&Vi. Sfc, EnS©7Wl*3© 

fe, *©Bfc*sj8i$an*fl«ft©HSrcs*. j» #*fctt*T?*D, i^bt, 7#> 

n««C*»««©«[T*5»&. ALU^n^ft^©^ • ;<T> ■ #H^yi'«t^5i*l/<»»e 

BW*, «S!tlf#fB©Wi£*fo Ufc*»r>T, LOUIES© Rfc** 5. #IPJ!©7-*:r*3^B, #R«te, *P 

ffi**B, «t©*SfcBQT?»5. JH§*fcB->7^©*n*n*«*-©*IBKB-ft«frr 

[0 0 6 0] l#|fcl/T, 5V5>*)l#l**U 10 SCfcS&giU UfcAbTT-^^hW7?# 

UB. C/fOy^WSatfTSto-BlOnFfflfilS^r T. 

$. bt^T, z:©ia8fBi*ffl*iR©«B, alu© [0064] ?u?y ^mtznimmtmzM'mt 

f nyjrMtHfttioTRftSn*. *»W©Effl*«R 3'7*©7W*ffltvr7*n^fc«*5 ! JWitfac 

B, *58§8fc«t3T«<SSn&RIHg|»©#«a3flHtt i©fe5 1?©«£B. HR©WHWFft, J0*B$fc 

©ftjjfftfe&s-r. *»w©z:©w*sttffl-r5i. m «. ife^^t, x>h-jl— sw, 6s&*£, tts 

If^X^ bJV • 7^5'f tffcirfflJ&ffl ©S»K«k«tt©^|E*&BBMI*ff 3 J^CSft©:? 

m*ffimz$mre%z. /wxsss-efs. 7f-oyia»T?Ba#, 4>$c©7 

[0 0 6 1] SSS«Tf»n«, 2^tt)-f^t^-5^ ^-FA , -yi7^^-r5iIS§ig?§iC^-DTft^#il1" 

fi«SE»S5rrs*jBia»)5«, n-©;»«[*n?g& s©-?. nmiUffiMiwRiB. @B©jtee*fi 

L-fc^oT. *3S««jjdftT?36ffraALU|ate!i», P ftflS. fWi&*. ii53i7>r-Hny^teBB-rsfeffl 
©fc»*lli*>ttl!miia6ttV»i:tJ5«WaT?ftS. 50 [0 0 6 5] *»W©7-*T-*?1rB. FPGAftt 
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MMTZZtf, ZtlBaf/WZPiOtPz.-MZ, /J\ -JH3 2ffltH;» ft«ftCTMFl/»:« (01 lAfc 

T?feSo Lf*T, 1 0 Es> hi)P»SS#5fcJe)iC« LUt^a-JV 1 3 6 «, V 1 + i RStfJTrs. fete 

*»CD^5?a-;l/ft«ffl1-**aia»*D. F P GAf/t L, VIS, J^RS3>5*>*CK:i(a^*ia*jft© 

hantsa*Mfcssiwafflfc+»a«c©**a«Lft try h • ->7 hssKiormiss i (aluwi-* 

K lf*T, 17^ny«fifi»&D©|II»axh«5 13 2fflffi*) fcSttRS*W-fci[ (Bl lAfcE«© 

iS<^D, jia*JB5^tji<as. set. fpga t&m t&s„ 

ft©«^a-^B, ^Ciyifffl^a:#HfflKa3rr*« [0 0 6 9] HI lB*»&to*»5±5K:. 

[0 0 6 6] W&ifimKftmLTmm®&&Wlfr?2>R ALUl^a-WSASSOtiiS. 01 1 B©*JS 

LCHKfcE. «')*n»E»"e*ffLTV5*7-r-i«;ty »«Ttt. fc*J38*#t2«fcas. cohere, *§g 

^ftftBTSBHrctt. #?^ffl5S?T©ISim8Eifc&*« Wft. ttW7W?A*r«Z«iJli#*S!:i*'T?* 

©, *#T?%l*ny*ffl»|fcasffi«i/7h*«HH [0 0 7 0] 01 iboximi-vb. A#HEV 

T?fc5. cn6©jKffl^»"e»4, i E5?a.-^eSe3W"PB i.tft, CLKlfcJ:oT]&S&3ft£ALU^i*x-;H 

&<*wfc*i«r-r««^©*«»ia!S*«S3&ra. fetsa 4o(rwiDsn, alu^i-^ho*!, x=v,„ 

cnti^r, *©@K©ft*»^«iMsat. -v. sihm-*. &£u v c a. gtH?;v©=i> 

Sn*ttW*nyJr ./W*©ft©«RCMR3h3 5*>*Cfflli«|ffl«ET?**. CLK2fc±?TK!»S 

(*©»T?H«sna) cfctaa. ^©A5a«* a? WALu^a-;n4 2ii, p&y= cx-i,,.. 

Stt. ¥fc#*5>a-;MCl^©IIIffl***<©-eia R) /LSttJJTa. fcfc'U XttALU«E3>3.-JH 

fc<. #ft©E»©ZJHftS#*. *J>a-Jh7M 40ffl«-#©$iA, IprttJiWOU-f^©**, Rtt 

[0 0 6 7] ^Bjraj-^T^^^affifflLT^HS iSn5ALUtJ?a-;H4 4tt, Z=I,,,,-I 

tl5*»|75:it?iJRLCIliigillif&©2^©^J£, 01 1A ,,.,/L CSW-gTS. &fc*U L1H>?99>7~ 

£±#01 lBt*r. St* 0 1 1 A©%Kffiflt&#ffl C»g*T?i&3. CLK^K-fcoTlSlilSftSALU* 

Tat, HOWMABBKtt. 4"3©JHJfc*ny£CL ^-JH4 6ii. HHfe I = Y + Z Stt j¥TSo fcfc 

Kl> CLK 2, CLK3*3i^CLK4fci;-3T»J U I \igt*M 9 )V<D9M. YttALU€i?a-JH 4 

$n«4r3©ALU ; E^a.-;H 3 0, 1 3 2, 1 3 4 2 fcJ^Tff t>ftfc*m©H-g©l5t£> Z&ALUti? 
fcitfl 3 6fl*i&gT?fca. H©|in»», il^©^^ 30 ^.-JH 4 2*3j;Utl 4 4(C<fcoTfTt>tli ! cft^©ft» 

4^>XL, ffiKR, 3>x>U-CSiST^7^>F!C ©ifg^Tc&So CLK 1 iCioTggllSna ALU^T- 

jg$gsna. ^ffVL^jnanfcAftfts&re&sfc a-jH4 8tt, iiiM^©3>x>i*©ifs«©*E 

mesn-osa. cLKiic^-^TBgiisnaALu^ v t s, mc-iK ^^©3>x>-9-c©p^©«jev 

J?a-*18 0B. Vi.-Vi,,., *ffl*r*. fc£ «„.,*>5I„.,/C*g^&tttUTttJW*. 

u, vi»... b, lyypfyz-LtmviRmMtz [00713 3*#-ea&ntf. alu*5>3.-/h 4 2 

■ *-f i**T©«f?c**. c ^©A*©i^t*a«i Rft, ffllfttisnfe 

LK2fcit)TB»an*ALU«3?a-A'l 3 2B, fyh- 5^7 WHHSfci-aTirjeCiSfTr^SElfctB 

i„.,+A ISM-***. fc«U ip te .»> 8ft©*n «65TS55o H^t> ALU^a-JH 4 8©9H 

y>? -*-firjVfc!:©RLCfa»M5fc«lre*D, ,,„/CtALU^i-;H4 4^©A*©Ipr.,/ 
AiB, S?n-y^ -1M^l^©*W©*fcTS5. « LC£. PWHtS t E©Kyh-5>7h 

E©««tt. ALU*Ei*x-JH 3 0©ffl*&LT?^ EJ;«ftMI% > Jc*JBfr>«&. *4>©fift©ALU*y 

-r«j:tfcJ:-3Ti»5n* (rai iAcga«©t* a-**«fflT«::t*«T'**j;3fca*«t, asss-e 

D) . *98»»©*wfc±D. ctiS, H 3 ©#]»£.}: fcfttt. Sft£R8c©4t:& 2©t**T!*8fMW»: 

oTWSStlfctfy h ■ ->7hSjSi*nt^aWSt t)^2, 4. 8, 1 6*£tHlSSnSiltSS}©5T? 

[0 0 6 8] CLK3CJ;-3TIS®)Sn5ALU ; ei'a. ALU^6«bT, @E&Offi$iS tALU^ffl^T 

-JH3 4B, vi M .. +i/c*ww*. dttii***fc, mmmMiKommmm e»n 

MVpayi; •V'iPJV-eom&'Z&y). i/Ctt, # [0 0 7 2] *5li3©t)5 l^©JaFSL/Vs#ma. m 
fc. Kyb«^7hfiaSfcJ:o*drMi (ALUWa 50 7X, -f >K-^>X»&S&»37ty7r U >91&*k 
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(10) #B1¥7-8 6 9 2 1 

17 18 

mm£T'isz>z.tr°$>z>. #sma7-*Tim* bss-e, 7iruir\z$mi>$L-?m-®to\ 

i vi+v2 i/2 6ssfTi-s©ci^©*5?a.--/i'L 7±nywaftwrrjsa»^<&v». 

bfcu. dcD^E^a-Mi, 2 ^o&sjn^-r [O 0 7 7] zo^Ps.-Mt. M^Hls-ar-g>s^ 

») ©#&fcB, S*B*©*5>:x-/W«»l|t©fc«& fcft. S&B^l/^l^tfwJI^fc^Tf&SiSI:: 

B, fflESBR^Offl^flDBfcfftona. bfc^oT, 3 t*tT?#5„ 

•3©$r&h5>X, 2^©^-f^--H*JctKlO©Jiii iff [0 0 7 8] StTft&B, C©7-=¥xi'9 : -vT-B, =e 

[0 0 7 33 AGC|S!?&fc£©[aE&©?lJ#©&£B. 7 fc«fc^T2©'«^©M©SSjSIElS*ffiffl1"S^SJ5: 

4 99->#-c*z b7>px^\zi.^PD.-)ms.m at. foTfrfc^oT^s^Ba^feaB-f-c**. 

5. «#«SEJE , rs&a&© , b3 1t)©35rJ6B. ©KM; *ttT?*>, 7#> • 7-f T> • ^hA'+yj'OTSF 

jwaBtttact-c**. [0079] «»&»iffflfc»fcMifl:an&, 

[0 0 7 4] lESfettMNia. EOT-*?*? 1 ***! # ftite?a-A«R||t8:tl:J:oT, HSOfy^ 

ttftffiVJTfttsn«. cn6©5W*H*W!nr** »-/!/*, *ni«wtBissn&ii?iiRLciii»©«© 

a>6, «?ufiSiB#ft-&f, ifcAbt. ?ga©^at) &»fc«»i;T*, mwom^v-mmnakt 

«EbftV». bfc^oT, COJIMtt, -.&9BS&JI WM5T*Ct««T?ftSJ41^*5. 

JW* fc*A.tS8***tJ«. 1Dffl*#ftjB3&raci [0 0 8 0] ±©«M*>6, MMfT?JMitt. #fPJ3© 

fcioT, U-fey h§n5St?©f^T©-9--i'^;HcM «»:/n^5AifrfiBIKfc«fl!bT:/n f^-fTBSSSiffl 

UTttffit«*««ft**n*. bfc#oT, 7x-X- flnffr. *«tH©vx^ • ^D^ARrtBJKSffifflaW 

• ;i/-7"©SliBaWt?*5. ffift&Jt&fflflJ© 1 -effifi!T?#5£fc&^»5-r?fc35. £fflj;5&vx? 

"3**. *5-«Sffi^fSfciS6NTSC (TV) m ■ XD^ARllglSfe, *»M©«fflK:^Sn«. 
<B*9-'rt-XW»K8. 6 8UHittNMWH 50 [0 0 8 1] *5SH©SEBWt;Sffl»IFftHSU IBM 

s^sciTg^^o j'ny^jaaafcfcioT^igsra hxmc-m, ^mmm\ztm<D^m<Dm^^m:-f 

SaS#«fcU VOTT%»«|tD-l*bTX*flWtB fc. ±1BfiW©#ft©«E*nriB-C*«!:ttt, SUM 

[0 0 7 5] WfciE^fc«fc5t, toSS-eii, 7±a :fcvvr©*»3ti.3t)©-?&5,, 

«if-f ?*/MM£ff¥tttft&btt« E t««T [HV©ffi¥ftlBgi] 

€S„ *©lfl#, ft3SSIlK7n»^Sj66*5©fc [01] ron©ff*U4dlMKJ:«. 8*7W? 

«a»:s*a'*airnyarjWEikt4jw*fc»©7 i -r yfmwma&mtoQmT-ttir? 

ttfcioT, JinSOflWt^'yy^BA*^* IB 2 A] *%mz£Zm®7u{f 1 7L,*!® : rJ 

mmv> bfc^oT, sgtfffigQ, K>*ti» 40 m^mmmmmmz^ib^zmLrcALxjmm^ 

[0 0 7 6] E©7-*7 t *g i +©t>51:3©tt«B, [112 B] B 2 a©ALU@B©ltm3ttffi&©SMf*£ 

f SjWTS 6fca»ftS/^yAftfWl5CtTr**. [03] » h ■ ->7 hSfcB^KHy h ■ ->7 h 

C©««-trB. ftSOTCBWft^^^JWa^Oft WfP£^?TTt5AX3m©7-*x$'3 1 * 

t*»k»u gyro^s/XcAAfc-gcbT, fyffrB mr-&z>. 

^y^<om^y^n^fmzm^n^i.o\zis. K4A] w&Eig7^n#iiif$©&(6®T?<&£. 

5BfT?&S. bfc*tt>T, iJ-HSiSttfiW [I4B] *»Hifcflet)TSiEiSn«H4A©img© 
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(11) 

19 

[@5] m%xmmzM?zm4B<Dm®o^Ai3 

[06] £»A*S»fcBW*H4B©Btt©fl»A* 

[07 A] 04A©iWi§§|lS§©»©«0-e&So 
[07B] tB*©;H^5-f Mb^T^HiSI-S^T 

#»?IIte«o TSHfiSn&H 7 A©i|*I3§ffl%*:/n 9 

*0Ti&5. 

[08] lMHziEK»A*fc»rraH7B©HKfflA JO 
[09] lMHz*^ifeA*iC|B-r«07B©iIg§©A 
[010] #§PJ©7-*x£^£®fflLT*&Stt 

[01] 




[04A] 



#M¥7-8 6 9 2 1 

a? 

[01 1 A] *BWfc«oT^Sttfcl«J9RLCmH 
B»©«ft«rrBTf»S. 

[01 IB] *3fiWtffioT*«Sna:tf[5BRLCWtl 
EK©^^-r0T?»5. 
[^ffliSBJ] 

10 ^^n^5Anlffix^^^;Hi^®lA«[l?§ 

1 2 ALU0SS 

14-1. 14-2 k/-D%m 
16-1. 16-2 D/A^&§§ 
18 I/O^Py* 
20-1. 20-2 PROMfA'-fX 

22-1. -. 22-6 Kw-mmm.®- 

2 4-i, -. 24-6 massmsm 

2 6. 2 8 2:1 DVr-fVW 

3 0. 3 2. 3 4. 3 6 A*A*7. 



[03] 




FIG, 3 
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#Rf¥7-8 6 9 2 1 
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FIG. 7 A 
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(14) 



#IW7 -8692 1 



Vc = VcPREV-lpREV/ r 
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CLK2 jn 
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X = V, N -Vc 
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FIG. 11B 



Z = ICPREV - IPREV/, r 



